
CLAIMS 

What is claimed is : / 

/ 

\ 1 . A method of molding a semiconductor assembly' in a mold 
cavity of a transfer mold comprising: / 
providing at least one substrate having at least one surface in said mold cavity; and 
introducing a flowable material onto said at least one surface of said at least one substrate 
in an substantially vertical direction in sajd-rfiold cavity. 

2. The method according to,c1aim 1 , further comprising: 
positioning said at least one substrate in at least/ne cavity of a transfer mold, said 

transfer mold having said at least one cavity substantially vertically oriented, said 
transfer mold including* least one gate at a lower portion of said at least one 
cavity and at least one vent at an upper portion thereof. 

3 . The method according to claim 2, wherein' said introducing said flowable 

material comprises: / 

substantially filling' said at least one'cavity. 

4. The method accOTding4o claim 3, wherein said filling said at least one 
cavity comprises: 

introducing said flowable material through said at least one gate until a single flow front 
of said flowable material contacts said at least one vent at said upper portion of 
said cavity. 

5 The^meihod according to claim 2, wherein said positioning said at least 
one substrate further comprises: 

positioning said at least one substrate substantially vertically. 
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6. The method according to claim 5, wherein saicftwoviding said flowable 
material comprises: 

filling said at least one cavity until a single flow front of said flowable material contacts 
said at least one vent. 

7. The method according to claim 6, wherein said filling said at least one 
cavity with said flowable material comprises: 

encapsulating said at least one substrate. 

8 The method according to claim 1 , wherein said introducing said flowable 
material in said substantially vertical direction comprises: 
inducing a substantially uniform flow front. 

9. The method according to claim 1 , wherein said introducing said flowable 
material comprises introducing said flowable material onto a substantially vertically 
oriented surface of said at least one substrate. 

/ / 

10. / The method accordirig'to^claim 1, wherein said introducing said flowable 
material oio at least one surface of said at'least one substrate in said substantially 
vertical direction comprises: ' 

substantially preventing voids' in said flowable material. 

i 

} 

11. The method according to claim 1 , wherein said providing said at least one 

/ » 

substrate comprises: / 

providing an assembly including said at least one substrate. 

12. The m/hod according to claim 11, wherein said providing said assembly 



compnses: 

providing an assembly including at least one semiconductor die and a lead frame. 
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13. The method according to claim 11, wherein said providing said assembly 

comprises: / 
providing an assembly with said at least one substrate comprising at least one 

semiconductor die, said at least one semiconductor die being connected to a 
carrier including one of a carrier substrate and an interposer. 

14. The method according to claim 13, wherein said providing said assembly 
comprises: 

providing said assembly with said at least one semiconductor die spaced apart from said 
carrier. 



15. The method according to claim 7 14, wherein said introducing comprises: 
introducing said flowable material between'said at least one semiconductor die and said 

/ / 

earner. / 

i 

16. The method according to claiih 1, wherein said providing said at least one 
substrate comprises: 

providing at least one individual semiconductor die. 



17. The method according to claim 16, wherein said providing said at least 

*»» 

one individual semiconductor die comprises: 

providing said at least one individual semiconductor die with conductive structure 
protruding therefrom. 

18. The method according to claim 1, wherein said providing said at least one 
semiconductor die comprises: 

providing a large-scale substrate including a plurality of semiconductor devices. 

19. The method according to claim 18, wherein said providing said large-scale 
substrate comprises:; 
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providing said large-scale substrate with conductive structures protruding from bond pads 
of said plurality of semiconductor devices. 

/■ 

if 

20. The method according to claim 1 8, wherein said providing said large-scale 

substrate comprises: 

providing at least a portion of a wafer. 

21. The method according to claim 1 , wherein said introducing includes 
capillary action acting on said flowable material. 

22. The method according to claim 1 , wherein said introducing includes 
positive pressure acting on said flowable material.. 

/ 

23. The method according to claim 1, wherein said introducing includes 
negative pressure acting on said flowable material. 

24. The method according to claim 2, wherein at least a portion of said at least 
one cavity prevents said flowable material from covering bond pads of said at least one 
substrate. 

25. The method according to claim2,--wherein said at least one cavity includes 
a cavity at least partially receiving conductive structures protruding from said at least one 
substrate and at least partially prevents said flowable material from covering said 
conductive structures. ( 

^26. A method of molding a semiconductor assembly in a mold cavity 
of a transfer mold comprising: 

providing at least one substrate having at least one surface in said mold cavity; and 
introducing a flowable material onto said at least one surface of said at least one substrate 
in an upward, substantially vertical direction in said mold cavity. 
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27. The method according to claim 26, further comprising: 
positioning said at least one substrate in at least one cavity of a transfer mold, said 

transfer mold being configured with said at least one cavity substantially 
vertically oriented, said transfer mold including at least one gate at a lower portion 
of said at least one cavity and at least one vent at ah upper portion thereof. 

28. The method according to claim 27, wherein said introducing said flowable 
material comprises: 

substantially filling said at least one cavity. 

29. The method according to claim 28, wherein said filling said at least one 
cavity comprises: 

introducing said flowable material through said^at least one gate until a single flow front 
of said flowable material contacts said at least one vent at said upper portion of 
said cavity. 

30. The method according to claim 27, wherein said positioning said at least 
one substrate further comprises: 

positioning said at least one substrate substantially vertically. 

31. The method according to claim 30, wherein said providing said flowable 
material comprises: 

filling said at least one cavity until a single flow front of said flowable material contacts 
said at least one vent. 

32^ The method according to claim 3 1 , wherein said filling said at least one 
cavity with said flowable material comprises: 
encapsulating said at least one substrate. 
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33 . The method according to claim 26, wherein said introducing said flowable 
material in said non-horizontal direction comprises: 
inducing a substantially uniform flow front. 

34. The method according to claim 26, wherein said introducing said flowable 
material flows substantially across said surface of said at least one substrate. 

35. The method according to claim 26, wherein said introducing said flowable 
material onto at least one surface of said at least one substrate in said non-horizontal 
direction comprises substantially preventing voids in said flowable material. 

36. The method according to claim 26, wherein said providing said at least 
one substrate comprises: /' 

providing an assembly including said.at least one substrate. 

37 The method according to claim 36, wherein said providing said assembly 

/ 

comprises: / 

providing an assembly including at least one semiconductor die and a lead frame. 

, / 

38. The method according to claim 36, wherein said providing said assembly 



comprises: 

providing an assembly with said at least one substrate including at least one 

semiconductor die, said at least one semiconductor die being connected to a 

> // 

career including one of a carrier substrate and an interposer. 

39. ; The method according to claim 38, wherein said providing said assembly 
comprises: / 

providing said assembly with said at least one semiconductor die being spaced apart from 

/ 

said earner. 
U 
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40. The method according to claim 39, wherein said int/oducing comprises: 
introducing said flowable material between said at least one semiconductor die and said 



earner. 



41 . The method according to claim 26, wherein said providing said at least 
one substrate comprises: 

providing at least one individual semiconductor die. 

42. The method according to claim 41 , wfierein said providing said at least 
one individual semiconductor die comprises: 

providing said at least one individual semiconductor die with conductive structure 
protruding therefrom. 

43 . The method according to claim 26, wherein said providing said at least 
one semiconductor die comprises: 

providing a large-scale substrate including a plurality of semiconductor devices. 

44. The method according to claim 43, wherein said providing said large-scale 
substrate comprises: 

providing said large-scale substrate having'conductive structures protruding from bond 
pads of said plurality of semiconductor devices. 

45 . The method according to claim 44, wherein said providing said large-scale 

substrate comprises: 

providing at least a portion of a wafer. 

46. The method according to claim 26, wherein said introducing includes 
capillary action on said flowable material. 
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47. The method according to claim 26, wherein said introducing includes 
positive pressure on said flowable material. 

48. The method according to claim 26, wherein said introducing includes 
negative pressure on said flowable material. 

49. The method according to claim 27, wherein said at least one cavity 
includes a portion preventing said flowable material from covering bond pads of said at 
least one substrate. 

50. The method according to claim 27, wherein said at least one cavity 
includes at least a portion thereof partially receiving conductive structures protruding 
from said at least one substrate and partially preventing said flowable material from 
covering said conductive structures. 

% 5 1 . A molding method for a substrate in a transfer mold having at least one 
cavity, the method comprising: 
providing at least one substrate; and 

introducing a flowable material onto at least one surface of said at least one substrate in 
an upward, non-horizontal direction in said cavity. 

/ 

52. The method according to claim 51, further comprising: 

positioning said at leak one substrate in said at least one cavity of said transfer mold, said 
transfer mold having said at least one cavity non-horizontally oriented and 
including at least one gate at a lower portion of said at least one cavity and at least 
one vent at an upper portion thereof. 

53 . The method according to claim 52, wherein said introducing said flowable 
material comprises: 

substantially filling said at least one cavity. 
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54. The method according to claim 53, wherein said filling said at least one 
cavity comprises: 

introducing said flowable material through said at least one gate until a single flow front 
of said flowable material contacts said at least one vent at said upper portion of 
said cavity. 

55. The method according to claim 52, wherein said positioning said at least 
one substrate further comprises: 

positioning said at least one substrate substantially vertically. 

56. The method according to clami 55, whprein said providing said flowable 
material comprises: ~ / 

filling said at least one cavity until a single flow front of said flowable material contacts 
said at least one vent. 

57. The method according to claim 56, wherein said filling said at least one 
cavity with said flowable material comprises: 

encapsulating said at least one substrate. 

58. The method according to claim 51, wherein said introducing said flowable 
material in said non-horizontal direction comprises: 

inducing a substantially uniform flow front. 

59. The method according to claim 51, wherein said introducing said flowable 
material flows onto a substantially vertically oriented surface of said at least one 
substrate. 
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60. The method according to claim 51, wherein said introducing said flowable 
material onto at least one surface of said at least one substrate in said non-horizontal 
direction comprises: j 

substantially preventing voids in said flowable material. / 

61. The method according to claim 51, wherein' said providing said at least 
one substrate comprises: 

providing an assembly including said at least one substrate. 

62 The method according to claim 61, wherein said providing said assembly 

■ ~ /? 

compnses: 

providing an assembly including at least one semiconductor die and a lead frame. 

63. The method according to claim 61, wherein said providing said assembly 
comprises: 

providing an assembly with said at least one substrate including at least one 

semiconductor die, said at least one semiconductor die being connected to a 
carrier including one of a carrier substrate and an interposer. 

64. The method according to claim 63 , wherein said providing said assembly 
comprises: 

providing said assembly with said at least one semiconductor die being spaced apart from 
said carrier. 

65 Th'e method according to claim 61, wherein said flowable material flows 
between said at least one semiconductor die and saidcarrier. 

66. The method according to claim 5 1 , wherein said providing said at least 
one substrate comprises: 

providing at least one individual semiconductor die. 
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67. The method according to claim 66, wherein said providing said at least 
one individual semiconductor die comprises: 

providing said at least one individual semiconductor die with conductive structure 
protruding therefrom. 

68. The method according to claim 5 1 , wherein said providing said at least 
one semiconductor die comprises: 

providing a large-scale substrate including a plurality of semiconductor devices. 

69. The method according to claim 68, wherein said providing said large-scale 
substrate comprises: 

providing said large-scale substrate with conductive structures protruding from bond pads 
of said plurality of semiconductor devices. 

70. The method according to claim 68, wherein said providing said large-scale 

substrate comprises: 

providing at least a portion of a wafer. 

71. The method according to claim 5 1 , wherein said introducing includes 
capillary action acting on said flowabie material. 

f 

72. The method according to claim 51, wherein said introducing includes 

positive pressure on said flowabie material. 

/ 

73 . The method according to claim 5 1 , wherein said introducing includes 
negative pressure on said flowabie material. 

74. The method according to claim 52, wherein said at least one cavity 
prevents said flowabie rnaterial from covering bond pads of said at least one substrate. 
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75. The method according to claim 52, wherein a portioned at least one 
cavity at least partially receives conductive sTructures protruding fr/m said at least one 
substrate and at least partially prevents said flowable material from covering said 
conductive structures. 

v 76. A method for transfer molding at least one semiconductor device 
component, the method comprising: 

providing at least one transfer mold having at least one cavity, said at least one cavity 
including at least one gate at a lower portion thereof and at least one vent at an 
upper portion thereof; 
positioning at least one substrate within sa$ at least one cavity; and 
introducing a resin material into said /least one cavity through said at least one gate so 
that said resin material moves upwardly over said at least one substrate in a non- 
horizontal direction. / 

r 

/' 

/ 

77. The method according to claim 76, comprising: 

removing substantially all gas within said cavity therefrom through said at least one vent 
during said introducing. 

78 . The method according to claim 76, wherein said introducing comprises: 
encapsulating said at least one substrate. , / 

79. The method according to claim 76, wherein said providing said at least 
one transfer mold comprises: f 

providing a transfer mold wit/said at least one cavity being oriented non-horizontally. 

80. The method according to claim 29, wherein said providing said at least 
one transfer mold comprises: 

providing said at least' one transfer mold with said at least one cavity being substantially 
vertically oriented. 
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81 . The method according to clam 76, wherein said introducing includes a 
single, substantially uniform flow front around said at least one substrate. 

82. The method according to claim 76, wherein said introducing includes 
introducing flowable material until a single^ubstantially uniform flow front of said resin 
material contacting said at least one vent at an upper portion of said at least one cavity. 

83 . The method according to claim 76, wherein said providing said at least 
one substrate comprises: 

providing at least one semiconducto/^device connected to a lead frame. 

/ '' 

84. The method according to claim 76, wherein said providing said at least 

/ 

one substrate comprises: / ' 

providing an assembly including a semiconductor device and a carrier comprising one of 

a carrier substrate and an interposer. 

\ 

85. The method according to claim 84, wherein said providing said assembly 
comprises: 

providing an assembly including a flip chip type semiconductor device. 

A. 

86. The method according to claim 84, wherein said providing said assembly 
comprises: 

providing said assembly with said semiconductor device being spaced apart from said 
carrier. 



87. The method according to claim 86, wherein said introducing comprises: 
introducing said resin material between said semiconductor device and said carrier. 
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88. The method according to claim 37, wherein said introducing further 
comprises: 

at least partially encapsulating at least one of said semiconductor device and said carrier. 

/' 

89. The method according to claim 76, wherein said providing said at least 
one transfer mold comprises: / 

providing at least one transfer mold having a cavity surface including protrusions 
disposed against contact pads of said at least one substrate. 

90. The method according to claim 76, wherein said providing said at least 
one transfer mold comprises: y 

providing at least one transfer mold with a cavity surface including recesses therein at 
least partially receiving conductive structures protruding from said at least one 
substrate. 

v 9 1 . A transfer molding apparatus comprising: 
first and second members configured to be assembled with one another; 
at least one cavity formed in at least one of said first and second members, said cavity 

substantially non-horizontally oriented during a transfer molding process; 
at least one gate at a lower portion of said at least one cavity; and 
at least one vent at an upper portion of said at least one cavity. 

92 . The apparatus according to claim 9 1 , wherein said at least one cavity 
comprises a substantially vertically oriented cavity. 

/ 

93 . The apparatus according to claim 9 1 , wherein said at least one cavity 
includes at least one surface with recesses formed therein, said recesses at least partially 
receiving conductive structures protruding from a substrate upon positioning of said 
substrate within said at least one cavity. 
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94. The apparatus according to claim 91, wherein said at least one cavity 
includes at least one surface with protrusions disposed against contact pads of a substrate. 

^ 95. A transfer molding apparatus comprising: / 
first and second members to be assembled with one another; 

at least one cavity formed in at least one of said first and second members, said cavity 

oriented substantially vertically for a transfer molding process; 
at least one gate at a lower portion of said at least one cavity; and 

at least one vent at an upper portion of said at'least one cavity. 

/ / 

/I ' 

96. The apparatus according-'to claim 95, wherein said at least one cavity 
includes a substantial vertically flow 6f aWding material during a transfer molding 
process. 

97. The apparatus according to claim 95, wherein said at least one cavity 
includes at least one surface with recesses formed therein, said recesses including 
portions receiving conductive structures protruding from a substrate upon positioning of 
said substrate within said at least one cavity. 

f 

98. The apparatus according to claim 95, wherein said at least one cavity 
includes at least one surface with protrusions for engaging portions of contact pads of a 
substrate. 
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